Recognition that economic, environmental, and social adversity affects health is not new; adversity may result from social determinants such as poverty, community violence, or poor nutrition; from within the family/caregiving environment; or interactions between these complex environs. However, compelling new research demonstrating the profound impact of cumulative early adversity and toxic stress on development and adult health is leading to the mobilization of global prevention and intervention efforts to attain and assure better health for populations across the world. In this paper, we begin with a global population perspective on adversity and discuss priorities for global health. We then turn to studies of adverse childhood experiences to consider current understanding of how early experiences impact brain development and short-and long-term health. Factors that build resilience and buffer the effects of toxic stress and adversity are described, with emphasis on the foundationally protective role of safe and nurturing caregiving relationships. We discuss the implications of these findings in terms of community health and present a participatory research paradigm as a relationship-based method to improve community engagement in identifying and mitigating the impact of adverse childhood experiences on health.
Introduction
Recognition of how socioeconomic, environmental and psychosocial conditions impact health is generating new avenues for addressing global chronic health conditions, health disparities and inequities, and increasing knowledge of factors associated with positive health. In particular, there is growing attention to how adversity and stress affect short-and long-term health. Research demonstrating the profound impact of early life experiences on the developing brain and later health and development has led to the mobilization of international efforts to develop prevention and intervention efforts to attain and assure better health for populations across the world. In this paper, we use a global population health lens to consider the impact of early adversity on short-and long-term health and development, and discuss how protective factors, especially stable, safe, and nurturing caregiving relationships, can buffer the impact of adversity. We discuss the implications of these findings in terms of community health and highlight the community-based participatory research paradigm as one way to improve community engagement in identifying and addressing social and environmental factors that impact health and mental health.
Adversity through the Lens of Global Hunger and Poverty
Poverty and associated hunger are additional social determinants of health for people throughout the world. It is difficult at best to work at full productivity, raise a family, study, learn, or develop normally in the continued face of hunger. Today, the United Nations Food and Agriculture Organization (FAO) estimates that about 815 million (10.7%) of the world's 7.6 billion citizens are suffering from chronic undernourishment. The vast majority of hungry people live in lower-middle-income countries. Africa and southern Asia have the highest prevalence of under-nourishment, however, most countries including the US experience multiple forms of malnourishment, including child overweight, adult obesity, and micronutrient deficiencies, as well as under-nutrition [12, 13] . Coincidental with hunger is the increased frequency of food insecurity, defined as the inconsistent access to sufficient, safe, and nutritious foods needed for an active, healthy life [12] .
One-third of women of childbearing age worldwide are anemic; and poor nutrition during pregnancy results in undernourishment in-utero, prematurity, and low nutrient stores in infants, leading to low birth weight babies and stunted development [12] . Stunting (impaired growth and development of children, especially in the first three years of life) affects not only physical size but also the cognition and learning of approximately one in four children under five, some 155 million children worldwide [14] . In some regions such as sub-Saharan Africa, 30% of children have stunted development. The estimated proportions of child deaths in which undernutrition is an underlying cause are similar to that of diarrhea (61%), malaria (57%), pneumonia (52%), and measles (45%) [15, 16] . Undernutrition is also associated with illnesses such as diarrhea that reduce the body's ability to absorb and convert food into nutrients. Given these physical consequences of undernourishment, affected children may be more irritable, have less energy, be less responsive and in general may be more difficult to care for; similarly, it is likely that an undernourished caregiver is less able to respond to the child in a safe, effective, sensitive manner.
Clearly, under-and malnutrition have significant impacts on child health and development, and ensuring optimal maternal nutrition is vital to break this inter-generational cycle. It is important to note that food insecurity is common among immigrants, refugees and asylum seekers, is prominent in households with children [17] , and in communities with ongoing community conflict, violence, and civil unrest [18] . Perhaps it is not surprising that the examples of traumas and deprivation presented thus far are related to poor health and developmental outcomes. However, are other types of adversities also associated with poor outcomes? In the next section, we describe the Adverse Childhood Experiences study [19] and related research; these studies are stimulating a volume of research to elucidate and address the impact of early experiences on later health and development. In addition, the findings point to the importance of healthy relationships to ensure the health of populations globally.
What Are Adverse Childhood Experiences (ACEs) and Why Do They Matter?
The idea that cumulative early adversity affects child developmental outcomes is not new [20, 21] , but a significant contribution to the understanding of the psychosocial precursors of health is the Adverse Childhood Experiences (ACE) study [19] . A collaborative effort between the Centers for Disease Control and Prevention (CDC-P) and San Diego's Kaiser-Permanente health system, the study included 17,000 members of the Kaiser health system to determine whether adversity experienced prior to age 18 was related to later health outcomes. The retrospective experiences endorsed by participants were synthesized into 10 categories including indicators of household dysfunction (growing up with substance abusing household members, parental separation or divorce, growing up with mentally ill household members or caregivers, witnessing intimate partner violence or criminal behavior as evidenced by having a household member imprisoned); physical, sexual, or emotional abuse; and physical and emotional neglect. Among this generally well-educated middle-class U.S. sample, ACEs were common; approximately two-thirds of the sample experienced at least one ACE, and 16% experienced four or more. In the original study, only 26% of respondents had no ACEs, and if one ACE was present, there was a high likelihood of the presence of at least one additional ACE [22] .
Perhaps most startling of the ACE study findings are the long-term impacts on adult health risk behaviors and outcomes. Consistently, a "dose-response" relationship is found between the number of adverse experiences in childhood and health risk behaviors on adult health outcomes, including but not limited to substance abuse, risky sexual behavior and sexually transmitted infections, depression, suicidal behavior, obesity, heart disease, diabetes, chronic lung disease, and earlier death; ACEs are considered a "hidden burden" on health [19] .
Studies of ACEs in populations across the globe show similar findings. A recent study conducted by Bellis et al. [23] examined the experience of ACEs among young adults in eight eastern European countries. Respondents with more than four ACEs, compared to those reporting no ACEs, were significantly more likely to report health-harming behaviors, including physical inactivity, smoking, more than five sexual partners, sexual intercourse before age 16, drug abuse, problematic use of alcohol, and attempted suicide (O.R. range 1.68 for physical activity to 48.53 for suicide attempt).
More recently, Hughes et al. [24] conducted a systematic review and meta-analysis including 37 studies and 253,719 participants. Compared to individuals with no ACEs, those with at least four ACEs had somewhat greater (O.R. < 2) likelihood of physical inactivity, overweight, obesity; a moderate likelihood (O.R. 2-3) of smoking, heavy alcohol use, poor self-rated health, cancer, heart disease, and respiratory disease; strong likelihood (O.R. 3-6) for sexual risk taking, mental health issues, problem alcohol use; and the strongest likelihood (O.R. > 7) for problematic drug use and interpersonal and self-directed violence.
Studies also demonstrate the proximal effects of exposure to adversity in young children. Blodgett and Lanigan [25] examined the impact of ACEs on 2100 elementary students in Washington state. Compared to students with no ACEs, those with three or more ACEs were three times more likely to experience academic failure, four times more likely to have poor health, five times more likely to have severe attendance problems, and six times more likely to have school behavior problems. Similarly, Jimenez et al. [26] examined a large urban birth cohort from the Fragile Families and Child Wellbeing Study. Using parent-reported ACEs and teacher reported behaviors in children at age 5, 55% had experienced one ACE and 12% had experienced three or more ACEs. Children who experienced three or more ACEs were more likely to have below average language and literacy skills and math skills, poor emergent literacy skills, attention problems, social problems, and aggression.
Another recent study of young children ages 18-71 months who were involved in the child welfare system for suspected or actual abuse found that nearly all (98.1%) experienced at least one ACE, but the average for these children was 3.6. For each additional ACE reported, there were 21% increased odds of having a chronic medical condition, 32% increased odds of having a behavior problem, and a 77% increased odds of a low socialization score on developmental assessment [27] .
A common thread among the ACEs is the reciprocal relationship of the caregiving environment for the child. Obviously, abuse and neglect reflect disrupted and disturbed parent-child relationships. Myriad research documents the adverse effects of parental depression, substance abuse, and parental conflict and interpersonal violence on the ability of parents to provide nurturing, safe, responsive, and dependable caregiving [28, 29] . Thus, ACEs are often conceptualized as having a "two-generation" effect [30] , in that the experiences of one generation are "passed on" to the next generation through caregiving via behavioral and biological processes (Figure 1 ). For example, a recent prospective longitudinal study demonstrated biological and psychosocial pathways linking maternal adverse childhood experiences with infant development at age 12 months [31] . However, it is important to note that while ACEs reflect a particular set of adversities, there are many types of adverse experiences that can impact health and development. 
How Does Adversity Affect Short and Long-Term Health?
Research on the underlying biology of adversity is expanding rapidly, and a detailed description is beyond the scope of this paper. Nevertheless, we briefly describe three different but related pathways currently being explored: early brain development, hormonal effects of stress, and the interaction of genes and experience.
Early Brain Development
While genetics directs the basic wiring of the brain and provides the "expectation" that certain types of experience will occur [32, 33] , experience shapes the "architecture" of the brain. Within the first few weeks of conception and through the first two trimesters of pregnancy, there is rapid development and differentiation of neural cells. During the last trimester of pregnancy and through the next few years of life, synaptogenesis occurs, creating connections between brain cells, which allows the cells to communicate and coordinate functions [34] . Synaptic connections proliferate most rapidly during the first few years of life, with an estimated 1000/connections per second formed during this period. The creation and sustaining of connections depend on experience [35] . By age 3, a child's brain has more than double the number of synapses he or she will have in adulthood. Through a "pruning" process, the connections that are used more frequently, or are more important or meaningful in terms of survival, remain, and other connections winnow away. Thus, there is a "use it or lose it" phenomenon, demonstrating that quality of input and experience matters [34, 36] . Neural plasticity, the ability to respond to environmental stimuli, enables humans to more readily adapt to the environment and for the brain to achieve optimal development. Some parts of the brain necessarily develop more rapidly and earlier (e.g., sensory areas develop before the executive functions of the prefrontal cortex), and brain development continues well into early adulthood. However, when the young developing brain experiences chronic threat, stress, or adversity without ways to protect or buffer those effects, the mechanisms for the construction of the brain may be impacted with lifelong consequences for development and health [30, 34, 36] . 
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Stress Response System
Stress includes actual and perceived threats of bodily harm as well as psychological and social threats such as self-esteem, group, and relationship status [37, 38] . Stress activates a cascade of autonomic nervous system and neuroendocrine responses, which result in the physiological and behavioral responses to threat [39, 40] . Much research has focused on the hypothalamic-pituitary-adrenal (HPA) axis and the role of the glucocorticoid hormones (in particular, cortisol) to mobilize metabolic, cardiovascular, immune, and behavioral responses including release of glucose into the blood stream to meet increased energy needs, increased heart rate and blood pressure, and increased cognitive attention/focus, and memory to the environmental factors that are a threat. Stress response is intended to be short lived, with the goal to maintain physiologic homeostasis [39, 40] . However, because cortisol affects nearly all major organs of the body, prolonged high levels of cortisol have negative impacts on the end-organs [36] and cause dysregulation of the stress response system. These effects are linked to a wide array of pathologies including autoimmune disease, hypertension, affective disorders, and major depression [40] .
A number of recent studies explore the relationship between prenatal exposure to high levels of maternal stress and infant and child behavior and physiology. For example, at birth, infants who are exposed to high levels of prenatal stress, evidenced by elevated maternal cortisol levels, show a concomitant higher level of cortisol as well, and such elevations persist into early childhood [38] . Bush et al. [41] also found that prenatal exposure to high levels of maternal stress affected temperamental characteristics and parasympathetic nervous system responses, both associated with early identification of later psychopathology. Similarly, children exposed to high levels of stress in early childhood may show effects well into adolescence [38] .
On the other hand, while adverse child health and mental health outcomes are more likely to occur within the context of exposure to high levels of maternal cortisol, such is not always the case [42] . In fact, all stress is not bad. The National Scientific Council on the Developing Child [36] defines three levels of stress. Positive stress results from brief events that result in elevated heart rate and hormone levels, but can result in growth-for example, a separation from caregiver or a brief pain experience. Positive stress is considered a necessary part of healthy development. Tolerable stress results from significant changes or threats, such as a sudden loss of a home or loss of a caregiver. Tolerable stress produces a greater and more prolong physiological reactions, but the effects can be buffered with the presence of a dependable and nurturing caregiver and/or a safe environment. Toxic stress is strong, frequent, and prolonged, and the individual may not have any control over its occurrence. A variety of stresses are associated with toxic stress, including chronic poverty, threats of violence and unsafe living conditions, maltreatment, maternal depression, and exposure to parental interpersonal violence. Exposure to chronically high levels of stress in early childhood is related to a myriad of poor health, developmental, and learning outcomes for children [32, 36, 43] , as well as adult health outcomes independent of age-related risks, the effects of poverty, and over and above non-malleable factors such as family history [44] .
Gene x Environment Experiences
Contrary to popular understanding, genes do not necessarily confer static, permanent characteristics. The "structural genome" represents the thousands of genes that individuals inherit from their biological parents. However, the epigenome determines which genes get expressed or not (turned on or off) via chemical modification of genes. Essentially the epigenome is constructed through experience. Quality of nutrition, exposure to toxins, quality of caregiving, and exposure to stress are reflected in and impact genetic regulation and expression [32, 45] . Experiences during the prenatal and early infancy period seem to be key in genetic expression in brain and behavioral development.
Sensitive periods occur when specific genes are particularly susceptible to environmental experiences, for example, during prenatal organ development, or phenome receptivity during the second half of the first year of life. Similarly, gene by environment experiences impact the ability to respond to stress, affecting brain architecture as well as brain chemistry. Additionally, research points to the trans-generational impact of epigenetic influences on genetic expression [46] .
Another robust area of research focuses on the association of telomeres and stress. Telomeres are the repetitive DNA sequences at the ends of chromosomes; shortened telomeres, associated with stress, are dose-dependent, and may be predictive of a number of later health conditions including diabetes, cancer, heart disease and early aging [47, 48] . A recent systematic review found an association with telomere length and early childhood adversity, suggesting telomere length may be a biomarker for later health outcomes [49] .
Research on gene by environment interactions provides promising avenues for identification and amelioration of risk. In particular, positive experiences provide a protective or ameliorative effect even at the genetic level.
Mitigating the Short and Long-Term Impacts of Psychosocial Trauma: Resilience and Relationships
Resilience is the ability to adapt successfully in the face of significant stress, adversity, or trauma [50] [51] [52] . There are multiple co-occurring pathways to adaptation, including behavioral, emotional, social, cognitive, and biological, including the neuro-immunological responses of the stress response system and epigenetic responses [52] . Promotive factors are those that enhance positive development whether or not risk factors are present, and protective factors are those which "buffer" the effects of stressful and traumatic experiences [53] . Promotive and protective factors are often the same, and include individual factors, such as good health, strong coping skills, intelligence, and high self-esteem; relationship factors including a safe and dependable caregiving and a secure attachment with the primary caregiver, and reliable mentors; and social and community sources of support, as well as cultural and traditional beliefs and systems [53, 54] . The presence or absence of these factors before, during, and after traumatic events affect the child's ability to "bounce back" from adversity [53, 54] . Similarly, ACE researchers identify three protective systems associated with the prevention and amelioration of ACE: enhancing individual capacities and personal attributes (health, coping, optimism); the presence of safe nurturing attachment relationships and belonging with caring and competent caregivers, and a community that fosters connections, shared responsibility and skills and efficacy [22, 30] .
The foundationally protective role of safe and nurturing caregiving relationships is well-recognized. Infants who develop a secure attachment with at least one caregiver during the first year of life have better social, cognitive, and emotional development, are less likely to experience behavior and emotional problems, and are better able to cope with adversity [29, 55] . The parent-infant relationship is the conduit for how the infant experiences environmental influences such as maternal depression, poverty, and interpersonal violence [56] . For example, studies of the impact of maternal depression, an ACE risk factor, on caregiving demonstrate that depressed mothers are less attentive and interactive, less sensitive and responsive to the infant's emotional and behavioral needs. Infants of depressed mothers show more social, emotional and cognitive difficulties which can extend into the school years [57, 58] . Maternal depression impacts children not just at the behavioral level; infants of depressed mothers also show differences in hormone regulation, brain activation, and genetic regulation [34, 59] . Furthermore, a growing literature demonstrates how trauma disrupts the behavioral and neurobiological underpinnings of empathy and ability to understand and respond to the emotional experience of self and others [60, 61] . Research findings on how trauma impacts the ability to understand one's own and others' emotions provide evidence for understanding the intergenerational transmission of the effects of trauma from parent to child, and may point to potential preventive interventions. For example, studies of young children removed from institutional care and placed in foster care demonstrate that significant physical, cognitive, social, behavioral and relational improvement can occur when children are placed in safe, responsive, and stimulating caregiving environments [62] . Significantly, young children who were removed from deprivation and placed in foster care before age 24 months also show brain activity similar to non-deprived community children, whereas those placed after 24 months show reductions in brain electrical activity and do not show similar improvements a decade later [63] .
These studies contribute to the compelling and rapidly growing volume of research demonstrating the import of early experiences. As a consequence, frameworks that identify risk and protective factors recognize the importance of safe, nurturing caregiving and other relationships for mitigating the impact of adversity on health and development [64] [65] [66] [67] , and also recognize that parent-infant relationships develop within the contexts of the community and social environments surrounding families [53, [67] [68] [69] . And, because of the interrelated and compounding effects of stress, adversity, and social, economic, and environmental determinates on immediate and long-term biological, developmental, and health consequences, global health leaders have begun to advocate for "nurturing care", especially during early childhood, to counter the detrimental effects of adversity. Nurturing care includes the range of health, nutrition, safety, responsive caregiving, and inclusive learning provided by parents and within the context of supportive communities [68, 70] .
The Role of Relationships in Community Resilience
The individual's experience of ACEs occurs within a community context. Adverse community environments, characterized by poverty, discrimination, violence and high crime rates, community instability, lack of economic opportunities, and lack of basic needs such as housing, transportation, and food sources are generally highly correlated with poor social connections [65] . Furthermore, conditions including poor nutrition, exposure to toxins and infectious diseases, overcrowded living space, and low maternal education are associated with limited availability of resources and all of these adverse community environments can impact the quality of caregiving [68] . Thus, there is interest in identifying protective factors that are characteristic of resilient communities and systems [52, 68] .
The World Health Organization prioritized building resilient communities and supportive environments to accomplish their population health and well-being goals in Health 2020 [71] . In the U.S., a number of states and communities are developing systems to prevent or ameliorate the impact of ACEs [65, 72, 73] . Strategies include educating community members about ACEs, developing collaborations to connect and align resources, and strengthening research and data capabilities [73] . Importantly, community programs facilitate social support, improve parenting skills and knowledge, further social-emotional development of young children in child care settings, link community services and supports, and respond to early warning signs of trouble and family crises [67] . A specific example of an approach to community resilience is the Building Community Resilience (BCR) model [65] . BCR conceptualizes community resilience as the capacity to support families in daily life, and emphasizes community buffers such as availability of parks and recreation, social support, economic opportunities, and affordable housing. Other characteristics of resilient communities include religious and cultural support systems, community engagement, shared decision-making, laws that protect against violence, discrimination, and abuse, and available health and social systems [54, 68] .
As community and global efforts expand, engaging and involving communities in research to identify and address specific local challenges and develop protective solutions is urgently needed. Importantly, effective cross-system and cross-disciplinary collaborations require attention to interpersonal, community, and system relationships.
Next, we discuss engagement strategies that have proven effective in enabling establishing relationships and partnerships that enhance communities' abilities to identify resources and approaches to address their unique needs.
Asset-Based Assessment and Community-Based Participatory Research (CBPR)
With historical roots in the social reform movements of the late 19th and early 20th centuries [74] , CBPR is based on an ecological perspective that encourages close collaboration among citizens, researchers, and professionals to foster constructive community development [75] . Responsive to the limitations of traditional social science research, social psychologist Kurt Lewin [76] sought new methods for understanding and addressing complex human problems through action research. Today, CBPR is defined as a "collaborative research approach that equitably involves, for example, community members, organizational representatives, and researchers in all aspects of the research process. Each partner contributes unique strengths and shared responsibilities to enhance the understanding of a given phenomenon within the social and cultural dynamics of the community, and integrates the knowledge gained with action to improve the health and well-being of community members" ( [77] , p. 177). CBPR systematically and democratically combines research methods and community capacity-building strategies to bridge the gap between knowledge produced through research, and translation of this research into intervention and policies [77, 78] . Israel et al. identify CBPR as (i) participatory, (ii) cooperative, as researchers and community members engage in a process in which both contribute equally, (iii) results in co-learning for both groups, (iv) a method for system development and local capacity building, (v) empowering local participants to take control of their lives by building community strength and problem-solving abilities, and (vi) a balance of research and outcomes. Focusing on power with the community partners, empowerment of these partners, and bringing about community change, CBPR is both a research method and an intervention [79, 80] .
Integral to CBRP are the approaches that emphasize the strengths of local people and their communities, especially their abilities to problem-solve. Frequently, Community Advisory Committees are constituted to assist with capacity-focused assessment as an alternative to needs-based assessment and dissemination of CBPR results to the local community for policy development and sustainability of research results. Developed and honed by McKnight and Kretzmann [81] , capacity-building is a key component of rebuilding under-resourced troubled communities. Needs 'maps', when viewed through a deficit lens, portray communities as endless lists of problems and lead to multiple competing priorities and fragmentation of 'band-aid' efforts. Residents begin to view themselves as 'needs' on the map, incapable of taking charge of themselves or lacking the agency to solve their own problems. At best, resources coming from deficit maps support survival but do not potentiate serious change or community development [81] . Furthermore, historic evidence indicates that communities are built from the bottom up and from the inside out, as the help from the outside is limited and typically is funneled to third parties rather than the community. Across the past two decades, community leaders have begun to realize that mapping the community's assets, capabilities, and strengths builds an organic picture of communities' culture, strengths, and innate resources. This alternative capacity-focused path leads toward identification of the capacities, skills, and assets of lower income people and their neighborhoods.
As ACEs disproportionately occur in lower-economic communities [82] in which exist historic mistrust of traditional health care and social service systems, the ability of health and mental health practitioners to identify and address needs using traditional research and evaluation methods are compromised [83] . Given this challenge, CBPR has (re)emerged as an approach that builds the capacities of communities to function as co-investigators, which then yields commitment among all partners and methodologies, and yields results that are more likely to be culturally sensitive and socially valid. For children experiencing ACEs and communities desiring to attenuate ACEs, asset mapping by which community members identify protective factors, skilled professionals, and long-standing assets such as faith-based entities, community-based family supports, and cultural values, CBPR may be a powerful vehicle for understanding the contexts in which adverse experiences occur as well as local resources, strategies, and supports to mitigate their impact [84] .
A distinctive CBPR attribute is the active involvement of the people whose lives are affected by the issue under study in every phase of the process [85] , and an orientation toward a setting's strengths, competencies, and potential promise rather than its weaknesses, deficits and problems [75] . Thus, as recently suggested by Woods-Jaegers and colleagues [86] , CBPR can be a feasible approach to examining and addressing the intergenerational cycles of ACE among children in at-risk families. For example, primary goals of ACE-related CBPR may be to: (1) increase families' abilities to comprehend and communicate/share their experiences that result in a common local community-wide description of ACEs; (2) advance knowledge and understanding of ACEs in health, care, and educational settings; and (3) develop simple strategies that link protective factors to at-risk families. The objectives may be to test the effectiveness of strategies designed to help families comprehend the effects of ACE and engage families in active attenuation of ACE; thereby, improving overall health and wellbeing of children at the community level [87] .
As indicated, CBPR is closely related to community capacity (CC) network building and collaboration [88] , which has been shown to be a powerful component for improving the health and well-being of communities. These networks bring local communities together to restructure natural supports and local resources to meet the needs of families and children, and increase cross-system coordination and flexible funding streams to improve local services and policy. A growing body of research indicates that increased CC may decrease the prevalence of ACE and related behaviors [85] . CBPR, as previously described [84, 85] , fits well within the community capacity framework. CBPR strategies including asset-based assessment, potentiate capacity building by mobilizing networks to identifying local community members (e.g., formal and informal networks of families, longstanding faith-based organizations, state and local service providers, non-profit organizations, NGOs) to provide not only a baseline of existing supports but also identify areas where more resources may be required. Furthermore, the CBPR process organizes individuals and groups around specific questions. These responses require sharing of experiences and build upon common themes and aspirations. CBPR also builds relationships within communities by recommending collaborative methods for assessing, analyzing, recording and re/constructing community history, traditions, beliefs, rituals, stories, artifacts and other components of cultural identity. Each of these cultural components serve as localized ways of conceptualizing and defining problems, valuing resources as well as identifying immediate and ongoing needs; the elements of which provide community participants with an informed basis for critique, redefinition, and political advocacy. Finally, CBPR can democratize the allocation of resources such as personnel, space, or access to science and technology.
Hall and colleagues [89] report on two Washington state analyses seeking to examine the impact of community capacity building on ACE prevalence. The first study examined changes in scores on a Severity Index across two rating periods, seven years apart. Using a series 15 standardized determinants of health and well-being (similar to ACEs) routinely collected statewide, each community was rated on each index and assigned a summative score at each of the two examination points. Then communities were identified as a funded or unfunded community network. Changes in the Severity Index were examined. Results indicated that funded community networks had lower levels of health and well-being problems across time compared to unfunded community networks, thereby suggesting that funded community networks were more effective at problem solving than unfunded networks.
The second CBPR-influenced Washington study [89] resulted from analysis of bi-annual strategy reports submitted by community networks, which were used to rate the community capacity (CC) of counties by rating each on four dimensions of capacity: focus on inter-related problems, learning, community strategic leadership, and results-based decision making. These ratings, assigned by reliable state employees, yielded 10 high CC and 28 low CC counties; which were then used as a basis by which to compare incidence of ACEs based on the statewide Behavioral Risk Factor Surveillance System (BRFSS) survey results. Noteworthy is that the BRFSS included ACE indices based on the methods of the original Kaiser-CDC ACE Study [19] . Adult ACE prevalence and the impact of age were examined in communities with higher and lower CC. Analyses suggests that prevalence of ACEs, especially in young adults (age 18-34), was lower in communities with a higher CC ratings.
Additionally, the prevalence of higher (three or more) ACE scores was lower among young adults in these high capacity communities as compared with low capacity communities. Thus, not only does higher CC appear to reduce overall ACE prevalence for young adults overall, CC level appears to specifically reduce the number of young adults with multiple ACEs [89] .
More specific examples of ACE focused CBPR include a study designed to inform a community about child abuse. Cardazone, Sy, Chik, and Corlew [88] used a Geographic Information System (GIS) to map resources devoted to child abuse and neglect prevention and compared the resources to areas in Hawaii where there were higher levels of reports of child maltreatment. Their research demonstrated that lower levels of communication between and among public resources correlated with higher levels of abuse. A second study focusing on health disparities in under-represented communities [89] examined the relationship between patient centered outcomes research (PCOR) and CBPR, finding that CBPR is an excellent tool for achieving PCOR goals of improving the health of all people by providing them with evidence-based information so they can make informed healthcare decisions.
Summary and Implications
As we have noted, the idea that cumulative psychosocial and environmental adversity is bad for child health and development is not new. Nevertheless, compelling research is demonstrating the powerful impact of adverse childhood experiences on adult and population health. Adverse experiences may generate within the family/caregiving environment, as demonstrated by ACE studies, yet these experiences also occur within the community and environmental contexts. In addition, adversity may result directly from environmental, social, and economic conditions such as poverty, poor nutrition, and community violence (the social determinants of health). While family and community risk factors can have additive effects, these risks can be ameliorated through safe, nurturing caregiving relationships and/or supportive community environments. Global efforts such as the SDG's recognize the impact of social determinants of health [3] , and new initiatives such as "nurturing care" [68] incorporate research findings to develop innovative approaches to counter the effects of adversity and improve global health through protecting and enhancing early childhood development.
Community-based participatory research strategies hold promise for building the capacity of communities to address salient social and environmental risk factors. CBPR's emphases on strengths building, problem-solving, and developing self-efficacy are similar to approaches espoused by, for example, maternal, infant, and early childhood prevention programs for at-risk families [90] . Interestingly, these often hard-to-reach families are most likely to engage and remain in these services when these services are aligned with the parent/family perceptions of needs, goals, and motives, and services are provided by skilled, compassionate, and trustworthy home visitors [91] . Family engagement is crucial to attaining the desired health and social outcomes of home visiting programs Similarly, CBPR's effectiveness is grounded in engagement of community participants and researchers to identify and prioritize, together, the problems to be solved and solutions that will work. In both examples, establishment of positive relationships are fundamental to achieving desired outcomes.
Interdisciplinary approaches for prevention, intervention and research are needed to better identify needs of individuals and those within communities, including systematic identification of ACEs and environmental risks to stimulate interventions [89] . However, whether one works with parents to support positive relationships with their children, with communities to prevent or address adversity, trauma and stress, or participates in transdisciplinary/cross-sector research of world health goals, each of us must recognize and understand the essential impact of relationships on health and wellness outcomes of children at the biological, interpersonal, and social levels.
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